The composition and existing species of the reaction production of Hg 2+ and X − (X= Cl, Nanoparticle has many novel physical and chemical properties and has become a study hotspot at present. Nano-technology will have an important effect on physics, chemistry, biology, information science, material science, machine and engineering. Liquid phase nanoparticle is an important object of investigation in nanochemistry. They often exhibit various absorption and scattering spectral properties. The phenomenon is closely related to the complicated structure of nanoparticle, the physical and chemical reactions on the surface of nanoparticle, the size and shape of nanoparticle, and the incident light source. It is of great significance to study the relationship between these changes and the spectral properties for developing nanomaterial, especially nano-optical material, and for setting up new techniques and methods to determine and study nanoparticle. Resonance Rayleigh scattering (RRS) as well as correlative resonance nonlinear scattering such as second order scattering and frequency doubling scattering are new spectral ana-
No. 6 SPECTRA OF ABSORPTION & RAYLEIGH SCATTERING 617 lytical techniques. Owing to its high sensitivity and simplicity, the technique is interesting to researchers [1ü3] and applied widely not only to the study of nucleic acids [4ü7] , proteins [8ü10] and heparin [11, 12] , but also to the determination of trace inorganic ions [13ü16] and some physical and chemical parameters [17] . Recent researches show that the spectral technique is also a useful means to investigate nanoparticle and it has been applied to studying and detecting many kinds of nanoparticles [18, 19] . However, the colored phenomena of nanoparticle systems and their affecting factors are rarely investigated and the study of its resonance scattering spectral characteristics and the affecting factors are also inadequate. Most studies concentrate on gold and silver nanoparticles at present. Therefore, it is of theoretical and practical value to further study some other types of nanoparticles and their resonance scattering spectral characteristics, the cause of the enhancement of light scattering and the affecting factors.
Our study has shown that the [ ] n , the process of absorption-rescattering produced by the resonance between the scattering and the absorption is the main reason that causes the scattering intensity to enhance many times even several orders of magnitudes. Apart from the influence of instrumental factor, the light absorption is a more important factor to affect the resonance Rayleigh scattering spectrum. Therefore, the [HgI 2 ] n has a special RRS spectrum with the strongest characteristic scattering peak at 580 nm besides the peak at 470 nm. As for the study of nanoparticle, not only is the sensitivity of RRS higher than the normal RS, but also the selectivity is better. In this work, the aggregation of HgX 2 , the size of scattering particle, the formation of the interface, chemical reaction, All chemicals are of analytical grade.
Experimental procedure
Place 0.50 mL of 0.04 mol/L KI solutions into a graduated tube, add water to about 3 mL and mix up. Add 0.25 mL of 0.04 mol/L Hg(NO 3 ) 2 solution, mix up and dilute it to 10 mL after 5 min.
Record the resonance Rayleigh scattering spectrum on the spectrofluorophotometer with synchronous scanning at λ ex = λ em (∆λ = 0) from 300 to 700 nm. The absorption spectrum was recorded on a model U-560R spectrophotometer.
Results and discussion

Formation of mercury halide nanoparticle
According to the experimental procedure, the compound HgX 2 forms when the ratio of molecules leads to the aggregation of HgX 2 . After Hg 2+ combines with X − to form neutral molecule, the molecular permanent or instant dipole moment will result in intermolecular van der Waals bonding [20] which leads to the phenomenon that all molecules exist in the form of aggregate Owing to the fact that the sizes of the three [HgX 2 ] n are in the range of 1ü100 nm, they are nanoparticles. It is the formation of these nanoparticles that leads to some novel absorption and light scattering phenomena. ] n is pink with absorption in the range of 400ü600 nm.
The change of color of mercury halide (HgX 2 ) is closely related to polorization of halide. I − is most easily polarized, therefore, the color of iodide is most deep, that of bromide is the next and that of chloride is always white [22] . Attention should be paid to the fact that the absorption of nanoparticle system is different from the molecular absorption in water solutions, for nanoparticle is insoluble. Because there is interface between nanoparticle and liquid phase, its color is related fig. 4 ). But the system of [HgI 2 ] n has a maximum scattering peak at 580 nm and a weak scattering peak at 470 nm. In short, the Rayleigh scattering spectrum mainly depends on the spectral response characteristics of the instrument, especially the emission spectral characteristics of light source. However, the resonance Rayleigh scattering is affected by the quanta colored effect to a large extent besides the instrumental factors. So, colored nanoparticle system produces some new and characteristic RRS peaks. In this paper, the RRS peak at 580 nm is the characteristic peak of [HgI 2 ] n . A 580 nm and I 580 nm is shown in fig. 6 . Fig. 6 According to the formula of Anglister et al. [23] , ( 
